No evidence of myelomatosis could be found-no bony involvement, no abnormal plasma cells, and no abnormalities in the serum immunoglobulins (IgG 710 mg/ 100 ml, normal 510-1600 mg/100 ml; IgA 315 mg/100 ml, normal 125-425 mg/100 ml; IgM 50 mg/100 ml, normal 47-170 mg/100 ml), nor were any BenceJones protein or other immunoglobulin fragments shown by immunoelectrophoresis of the urine concentrated 100 times.
Discussion
The oliguric renal failure in this patient resulted from the cast formation obstructing the distal and collecting renal tubules. His carcinoma of the pancreas contained mucoproteins, and from the electrophoretic staining of the ascitic fluid, serum, and urine obviously these were being liberated to enter the circulation. There seems little doubt that it was these mucoproteins which, after filtration through the glomeruli, became concentrated in the collecting tubules with the resultant formation of casts. We do not know whether intrinsic proteins-such as Tamm-Horsfall-needed in the formation of other renal casts were necessary in this case. Renal failure due to obstruction of the renal tubules by casts has long been recognized in patients with myelomatosis with heavy Bence-Jones proteinuria, the syndrome being called "myeloma-kidney." A similar sequence may contribute to renal failure in some cases of primary nephrotic syndrome, including that caused by minimal glomerular change (Connolly, et al., 1968) , where retention of a large filtration surface can result in the heaviest proteinuria.
The syndrome of "myeloma-kidney" can now therefore occur in three known clinical situations (1) with heavy proteinuria, (2) with pancreatic carcinoma, and (3) with paraproteinuria. As the morphological appearances in the kidney in the last two conditions are identical they can no longer be considered pathognomonic of myeloma. The earlier the diagnosis can be made in these situations the more chance there is of affecting the otherwise inevitable outcome, and electrophoretic examination of concentrated urine is an essential investigation. A high fluid throughput of 3 1. daily should be maintained and intravenous pyelography avoided, especially when it involves fluiddeprivation. In this way the incidence of renal tubular obstruction in myelomatosis has been kept to less than 10% in the current Medical Research Council trials. Introduction Chronic bronchi;tis is defined by the production of sputum. Its incidence varies widely both between different countries and between different communities. At least 25% and sometimes 50% of heavy smokers in industrial communities in England were found to produce mucus excessively and were labelled chronic bronchitics (Higgins et al., 1956; Higgins et al., 1959; College of General Practitioners, 1961) . The production of sputum, however, attracted less attention than its associated disabling complications-airways obstruction, with severe breathlessness, and pulmonary heart failure, Bronchial infection, cigarette smoking, and atmospheric pollution have been principally accused of caussing progressive airways obstruction, ithough the causative mechanism has never been clearly defined. This paper describes an attempt to elucidate the aetiology of the disease by studying its evolution over a period of time. A prospective study was made of 178 patients with established airways obstruction, and special attention was paid to the progress of the obstruction and to the cause of death. The findings were compared with those from a previous group studied six years earlier in the same clinic.
Patients and Methods
All patients attending the bronchitis clinic in the first three months of 1966 were admited to the study, which ended on 31 December 1972. The patients had been referred by their family doctors, who agreed to follow-up in the clinic. The Medical Research Council Short Questionnaire on Respiratory Symptoms (Medical Research Council, 1960) There were 65 patients from the previous study included in ithe later group. Since these patien,ts had been followed for a longer period any plateau phase would have had a greater chance of being established and might influence the findings for the decline of respiratory function in the whole group. The rate of decline of REV for the 65 was 0-016 + 0-032 and for FVC, 0-050 + 0-11. These values were not significantly different from the remainder (P>0-1) and probably did not exert an unduly large influence on the analysis of deterioration of respiratory function in the group as a whole.
COMPARISON OF FINDINGS
The findings from the previous study (Howard, 1967) have been compared with those of the present study (table) . The patients were of identical age and sex and were studied for the same period. The number lost -to follow-up or rejected for analysis and the number of deaths were calculated in different ways and were not comparable. The death rate in the earlier study was underestimated by inclusion of a number of early deaths among the "lapses." Nevertheless, the 125 patients in the 1966 study were selected and treated in exactly the same way as the present group. The later group had significantly less spu-tum, breathlessness, and chest illnesses and a threefold reduction in the rate of loss of FEV. Smoking habits overall were worse if anything, and a sharp smoking gradient was evident.
The lower initial FEV of the 1966 group and the plateau periods were unable to explain such a large fall in ithe ra-te of loss of respiratory function. The larger standard deviation of the initial FEV in the later group suggests a more inhomogenous group of patients. Thus patients were selected from the 1966 series who had a regular sputum habit, who were not survivors of the earlier patients, who had an initial FEV of at least 0-75 1. (to avoid plateau problems), and who had had regular respiratory function tests for at least two years. There were 27 patients (23 men and 4 women) of mean age 58-7 + 7-3 years who had been studied for 7-4 years on average. The mean initial FEV was 1-44 + 0-050 1. and 15 (55-6%) were current smokers. None of ,these values were significantly different from the 1962 patients. The rate of decline of FEV was 0-042 + 0 050 1. and for the FVC, 0-10 + 0-14 1. Thus, in the most unfavourable terms the rate of decline of FEV was still only half ithat of the earlier group.
Discussion
The first studies of chronic bronchitis were concemed wirth the numbers of people in particular populations with symptoms of productive cough, chest illnesses, breathlessness, and impairment of respiratory function as measured by simple spirometric tests. The proportion affected varied from about 8% to 60% of the population. All clinical features increased sharply with age, were greater in men (than women, in urban dwellers than rural workers, and particularly in those living and working in dusty industries and who smoked cigarettes (Higgins et al., 1956; Higgins, 1957; Stuart-Harris et al., 1957; Fletcher et al., 1959; Higgins et al., 1959; College of General Practitioners' Report 1961; Fletcher et al., 1961.) American studies confirmed the importance of cigarette smoking and atmospheric pollution to chronic bronchitis and the impairment of respiratory function (Balchum et al., 1962; Brinkman et al., 1962; Cocker et al., 1962; Holland et al., 1965) but age seemed -to be of less importance (Payne et al., 1964) . Bronchial inifection has been difficult to relate to the evolution of chronic bronchitis with airways obstruction and there have been opposing views of its importance (Francis et al., 1961; Medical Research Council Report, 1966; Howard, 1967 .)
The decline of FEV in normal people is 0020 to 0030 1./ year (Kory et al., 1961; Ferris et al., 1965; Fletcher, 1968; Howard, 1970) . Patients with bronchitis and established airways obstruction have an increased rate of deterioration of FEV (Higgins et al., 1962; Medical Research Council, 1966; Howard, 1967; Burrows and Earle, 1969) and values between 0 040 and 0-083 1./year were recorded. The present study follows on from the previous work (Howard, 1967) . The mean age of 59 years is unchanged and is similar to that found by Burrows and Earle (1959) and Renzetti et al. (1966) . The sex ratio and death rate, are also unchanged. The mortality of 35 % is similar to that recorded by Reid and Fairbairn (1958) and Medvei and Oswald (1962 The major aetiological factor which has changed in the past decade is atmospheric pollution. Sheffield has vigorously applied the provisions of the Clean Air Act and controlled effluent from factories and domestic premises. Pollution ha's been greatly reduced (fig. 6 ). This improvement has been coupled with a rehousing policy which moved city-dwellers -to cleaner housing estates on,the periphery. Since the environment was the only factor that changed substantially during the period of follow-up of the two groups i;t is reasonable to suggest that it was the major cause of the improvement seen in these patients with chronic bronchitis. The urban factor in chronic bronchitis was not taken seriously until the London smog of 1952, when over 4,000 people died in four days. Most of them already had chronic bronchitis. The association of peak mortality from bronchitis and smogs was seen in subsequent studies (Logan, 1956; Martin et al., 1960; Scott, 1963) . Atmospheric particulate and sulphur dioxide concentrations were related to bronchitis mortality in different areas of England and Wales (Pemberton et al., 1954) . Morbidity from bronchitis wi,th airways obstruction follows the mortality da;ta. Regional differences in sickness returns from England and Wales show area variations and rural urban gradients which correlate with levels of atmospheric pollution . International comparisons support these conclusions (Mork, 1962) . It seems that improvement in pollution resulting from the clean air policy is having a beneficial effect that is not simply limited to those in the early phases of the diseases. The nature of the fall of FEV confirms a prediction that there should be three phases in the process (Cayton and Howard, 1972 gin shortly, which it is hoped will confirm the trends established by the present study.
